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A b s t ra c t

In s i x t y  t h r e e  h y b r i d  c lo n es  of Hevea b r a s i l i e n s i s , com pris ing  

^ i v e  c r o s s  com bina t ions ,  c o r r e l a t i o n s  f o r  ju v e n i l e  y i e l d  and g i r t h  

A e r e  w o rk ed  out in th e  s e e d l i n g s  a t  th e  age of 18 months a s  well  

a s  in t h e  e a r l y  clonal  p h a s e  a t  t h e  age of 54 months .  Highly  s ign i f ican t  

p o s i t i v e  a ssoc ia t ion  was o b ta in e d  be tween  ju v e n i l e  y i e l d  in t h e  s e e d ­

lings  and  in t h e i r  r e s p e c t i v e  c lones  a t  th e  immature  p h a s e .  S im i la r ly  

g i r t h  in th e  j u v e n i l e  s e e d l in g s  and  in t h e  immature  clones  a l so  

e x h i b i t e d  s ig n i f ic an t  p o s i t i v e  a s s o c i a t i o n .  Yie ld  and  g i r t h  showed 

s ign if ican t  c o r re la t io n  in t h e  e a r l y  c lonal p h a se  and - i s  in agreement 

wiih  t h e  f ind ings  in t h e  j u v e n i l e  s e e d l in g s .  Signi f icance  of th e s e  
r e s u l t s  fo r  sho r ten ing  t h e  b r e e d i n g  and se lec t ion  cy c le  in Hevea is  

d i s c u s s e d .

In troduction

The p r im a ry  aim of any b r e e d in g  programme i s  to  e v o lv e  high 

^ ^ y i e l d i n g  v a r i e t i e s  w i th  im p r o v e d  q u a l i t i e s .  One of th e  main s t e p s  

in b re e d in g  a p o te n t i a l  v a r i e t y  i s  th e  id e n t i f i c a t io n  and i so la t io n  

of s u p e r i o r  p rogen ies  from a v a r i a b l e  ba se  p o p u la t io n .  In Hevea the  
long d u ra t io n  of th e  b re e d in g  c y c le  poses  a h in d ra n c e  to w a rd s  qu ick  

se lec t ion  and r e l e a s e  of c u l t i v a r s .  Convent ionally  t h e  t ime r e q u i r e d  

to b r e e d  and r e l e a s e  new clones  ranges  from 30"*32 y e a r s  and i t  would 

be  d e s i r a b l e  to  r e d u c e  t h i s  p e r i o d .  The preser; t  s tu d y  i s  a  c r i t i c a l  

examination of s p e c i f i c  f a c t o r s  th n t  c o n t r ib u te  to w a rd s  y i e l d  and of 

the  r e l i a b i l i t y  of th e  r e s u l t s  in sho r ten ing  t h e  b re e d in g  c y c l e ,  in 

a h y b r i d  popula t ion  of Hevea .
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Six ty  t h r e e  genotypes  of Hevea b r a s i l i e n s i s  r e s u l t a n t  of th e  
1982 hand p o l l i n a t io n '  programme, compris ing f iv e  c r o s s  combination?! 
and th e  con t ro l  clone RRII 105 were in c luded  in th e  s tu d y  (T ab le  1) ,

j
Table  1. H y b r id  p rogen ies  and t h e i r  p a re n tag e .

Cross  combination Number of clones

RRII 105 X  RRIC 100 25

RRII 105 X  PB 5/51 3

RRII 105 X  PR 107 4 ♦
GT 1 X  RRIC 100 19

GT 1 X  RRII 105 12

Total 63

The p rogen ie s  were  r a i s e d  in th e  n u r s e ry  as  family  b locks  at
a spac ing  of 30 x 30 cm during Septem ber  1982. The s ee d l in g s  were 
t e s t  t a p p e d  consecu t ive ly  fo r  a p e r io d  of f i v e  months commencing; 
a t  t h e  age of 18 months .  Yield was r e c o r d e d  a s  gram p e r  t r e e  p e r  
10 t a p p i n g s .  G i r th  was measured a t  a h e ig h t  of 20 cm from t h e  ground 
The s ee d l in g s  w ere  c loned and r a i s e d  in p o ly b ag s  dur ing  Ju ly  198<).
A smal l  s ca le  t r i a l  was l a id  out dur ing  Ju ly  1985 w i th  one y e a r  o ld  
po lybag  p l a n t s  of th e  63 clones along w i th  t h e i r  p a r e n t s  and tl^e 
con t ro l  clone RRII 105. The spacing was 6 x 3 m. In o r d e r  to  asseqis 

th e  pe r fo rm ance  of th e  clones in th e  immature  p h a se  t h e  t r e e s  were
opened  fo r  t a p p in g  a t  the  age of 54 months .  G i r th  a t  a h e ig h t  of
150 cm from t h e  bud union was r e c o r d e d  p r i o r  to  t h e  commencemect
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of t a p p i n g .  Monthly y i e l d  was r e c o r d e d  b y  cup coagula tion method .  

The mean y i e l d  o v e r  th e  f i r s t  f i v e  months ( g / t r e e / t a p )  was c a lc u la te d .  

For  s t a t i s t i c a l  computa tion n u r s e r y  y i e l d  was a l so  c o n v e r te d  to  g / t r e e /  

t a p .  C o r re la t io n s  were  ca lc u la te d  fo llowing  Panse  and  Sukhatme (1967).

R esu l ts  and  Discussiop

Signi f icant  p o s i t i v e  c o r r e l a t i o n s  were  o b s e r v e d  between juven i le  

y ie ld  and y i e l d  in t h e  immature  p h a s e  and between seed l ing  g i r t h  
and g i r t h  in t h e  immature  p h a s e  (Tab le  2 ) .  These  c o r re l a t io n s  

( r  = 0.35** fo r  y i e l d  and  r  = 0,36** f o r  g i r t h )  though s ign if ican t  

weie  found to be low .  However ,  i t  can s e r v e  a s  an e a r l y   ̂ i n d ic a to r

Table 2.  Simple c o r r e la t io n  c o e f f ic ien t s  be tween d i f f e r e n t  c h a r a c t e r s .

Yie ld  in the  
immature  p h a se

G i r th  in th e  
immature  p h a se

Juven i le
g i r t h

Juven i le y i e ld 0.345** — 0.488**

Juveni le g i r t h — 0.358** —

Yield in t h e  immature p h a se

r

0.290** —

** Signif icant a t  1% l e v e l .

in s e lec t ion  as  sugges ted  by  G i lb e r t  (1961) t h a t  even  smal l  c o r re la t io n s  

between two c h a r a c t e r s  could h av e  v e r y  im p o r tan t  e f fec t s  in s e lec t io n .  

P o s i t i v e  c o r re la t io n  a t  5% l e v e l  of s ign i f icance  be tween n u r s e r y  y ie ld  

and sm al l  s ca le  clone t r i a l  y i e l d  was o b s e r v e d  by  Ong ^  (1986)

in a popu la t ion  r e s u l t a n t  of hand  p o l l in a t io n s ,  though in a few o th e r  

h y b r i d  p rogen ie s  th e  a s so c ia t io n  was found to  be  w eak .  They  suggested 

th a t  n u r s e r y  y i e l d  could only be  c o n s id e re d  a s  a f a i r  p r e d i c t o r  of 

mature  y i e l d .  Tan (1983) op ined  t h a t  n u r s e ry  y i e l d  sh o u ld  be  viewed 

only as  an e a r l y  guide  in s e lec t ion  which  ha s  to be conf irmed by
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mature  y i e l d .  Hence evaluation of clones in th e  immature  p h a se  assumes 
im por tance .

Clone-wise  co r re la t ion  coeff ic ien ts  between y i e ld  and g i r t h  of 
the  63 h y b r i d s  and the  con tro l  clone RRII 105 (Tab le  3) e x h i b i t e d
clone to  clone v a r ia t io n  in th e  immature p h a s e .  68% of t h e  h y b r? d  
clones as  well  as  the  contro l  RRII 105, showed s ignif icant  p o s i t i ' e  
c o r re la t io n  ranging from r  = 0.58 to r  = 0.85 between y i e ld  and g i r t l  ,
w hereas  th e  coeffic ient of de termina t ion  ranged from 34% to 72%. T h ; s
pc in t s  to w a rd s  th e  fact  t h a t  34-72% of y i e ld  v a r i a b i l i t y  be tween clones  
in t h e  immature  phase  in t h e  p re sen t  popula tion  could be  e x p l a i n / d
b^ g i r t h  a t  opening.  However,  in the  pooled popula tion th e  correlati i 'm 
through s ign i f ican t  has  come down to r  = 0 .29 .  T h i s  may be  becau a 

of t h e  non-s ign if ican t  a ssoc ia t ion  in 32% of t h e  c lones ,  w h ich  cou.' 
be  a t t r i b u t e d  to  th e  h e te rogene i ty  of t h e  popula tion  under  s tu d )  . 
S im ila r  r e s u l t  was o b s e r v e d  in th e  ju v en i le  s tage  a l so  (L icy  ^  a l . , 
1988).  The above r e s u l t  i n d ic a te s  t h a t  b a se d  on y i e l d  and g i r t h  in 
th e  immature  p h a se  a  f a i r  deg ree  of se lec t ion  fo r  f u r t h e r  t e s t in g  rasy 
be  p o s s i b l e .  Premakumari  ^  (1989) o b s e r v e d  a c o r r e la t io n  in ­
e f f ic ien t  of r  = 0.55 * (P 0.01) be tween immature y i e l d  and y.e '.d 
of f i r s t  y e a r  r e g u la r  t a p p in g ,  with  a g radua l  f a l l  be tween y i ^ l l s  
of l a t e r  y e a r s ,  in a seed l ing  popu la t ion .  According to  a s tu d y  in 
Nigeria  (A l ik a ,  1980) co r re la t io n  between y e a r  wise  y i e l d  o v e r  an 
e ig h t  y e a r  p e r io d  of tapp ing  in th e  e a r l y  mature  p h a s e ,  r e v e a le d  
t h a t  t h e  c o r re la t ion  of f i r s t  y e a r  y i e ld  w i th  t h a t  in t h e  second y ear  
was v e r y  h igh ( r  = 0.92)  but d r o p p e d  g ra d u a l ly  w i th  y i e l d  of thii.*rt , |U 
fo u r th  and f i f t h  y e a r s  a f t e r  tap p in g .  Ong ^  (1986) could selc*:t
a few p rom is ing  clones based  on y i e ld  from 30 months o ld  n u rse ry  
s e e d l in g s .  Tan (1978) sugges ted t h a t  s e lec t ion  b a se d  on e a r l y  mature 
y i e l d  would be more e f fec t iv e  than  n u r s e ry  y i e l d .  Promis ing  selectic;ris 
cc'uld be e x p ec te d  by  evalua t ion  based  on y i e l d  in t h e  immature pha'-se 
in th e  p r e s e n t  popula t ion .  These  promising  se lec t io n s  could be subjec; .2d 
tc  a f u r t h e r  s tage  of eva lua t ion ,  s imul taneous ly  eva lua t ing  t h e  p e r ­
formance in the  smal l  s ca le  t r i a l .  However,  t h e  r e l i a b i l i t y  of e a r l y
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T abic 3 . C orrela tion  c o e f f ic ie n ts bctw een  y ie ld and g ir th  in the

-
im m ature p h a se .

Clones r  v a lu e Clone r v a lu e

I 0.8375** 38 0 .5 7 7 8  NS

2 0 .4 7 3 6  NS 39 0.8129**

3 0 .5091 NS 40 0.8054+*
4 0 .4611  NS 41 0.7457**
5 0 .5454  NS 42 0.7122**
7 0 .6485* 43 0.8149**
8 0.7993+* 44 0.7119**

1 0 0.6893* 45 0.7961**

1 1 0 .1186  NS 46 0.7707**

14 0 .4923  NS 47 0.3901 NS

15 0 ,0198  NS 48 0.6969*
17 0 .6389* 49 0.7151**

18 0 .6 0 9 7  NS 50 0 .1340  NS

19 0 .4 2 4 3  NS 51 0.6345*

2 0 0 .3945  NS 52 0 .7403*

2 1 0 .6152* 53 0.8078**

2 2 0.7057** 54 0.7342**

23 0 .6399* 55 0.7114**

24 0 .5419  NS 56 0 .6589*
25 0 .4965  NS 57 0.6491*
li. 0 .6512  NS 59 0.8477*

27 0 .4512  NS 60 0.6137*
23 0 .4049  NS 61 0 .5499  NS
29 0.7188** 62 0.7367*

30 0 .7556** 63 ' 0 .5952*
32 0.7819* 64 0.7729**
33 0 .6146  NS 65 0.7506**
34 0.7826** 6 6 0.5843*
35 0 .6106* 67 0 .6884*
36 0.7442** 6 8 0 .6484*
hi 08275* 69 0.7864**

70 0.7388**

♦P 0 .0 5 :  **P 0 .0 1 :  NS - Not s ig n if ic a n t . 5



clonal  y i e l d  in p re d ic t in g  mature  y i e l d  has  to  be  c o n f i r m e d . The 
r e s u l t s ,  i f  found encouraging, may p r o v i d e  fo r  e a r l i e r  se lec t ion  anc 
ma) be  of advantage  in shor ten ing  t h e  te s t in g  p e r io d  by  about  siy. 

y e a r s .
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